ICG fluorescence system in colorectal surgery by Higashijima, Jun et al.
Abstract: Background: One of the major cause of anastomotic leakage (AL) in anterior resection of the rectum 
is insufficient blood flow of the remnant colon. The indocyanine green fluorescence system (ICG-FS) can visualize 
the blood flow of organs intra-operatively. The aim of this study is to investigate the usefulness of ICG-FS 
for evaluating the blood flow of the remnant colon in laparoscopic anterior resection. Materials and Methods: 
Rectal cancer patients (n=24) who underwent laparoscopic anterior resection were included in this study. After 
resection of the rectum, 7.5mg of ICG was administered intravenously, and the blood flow of the oral stump was 
evaluated by the ICG-FS. The relationship between the fluorescence time (FT) of the oral stump and AL was 
investigated retrospectively. Result: Two of twenty-four patients (8.3%) suffered AL. The FT of these two cases 
were over 60 seconds. In the case with the FT was over 80 seconds, we performed additional resection of the 
late fluorescence portion of the remnant colon and could avoid AL. In patients whose FT was under 60 seconds, 
no patients suffered AL. Conclusion: ICG-FS may be useful for evaluating the blood flow of the remnant colon 
to avoid AL in laparoscopic anterior resection. J. Med. Invest. 66 : 65-69, February, 2019
　The hyper eye medical system (HEMS), (Mizuho Medical Co.,Ltd.
Tokyo, Japan) is the indocyanine green (ICG) fluorescence imaging 
system (ICG-FS) which can visualize the blood vessels and lymphatic 
vessel by the near-infrared light of 760-780 nm. ICG , when injected 
intravenously, emits light with a peak wave length of 800-850 nm 
and clearly visualizes blood vessels and lymphatic vessels.
　Figure 1 shows the real fluorescence images of anal stumps. 
These images show that the oral stump was gradually fluorescent 
time dependently and fully fluorescent at forty-five seconds (sec). 
　The FT of all cases are shown in Figure 2. The median time 
was 46 sec. In the over 60 sec cases, AL happened in the 62 and 
71 sec cases. In the over 60 sec cases, excluding the 80 sec case 
with additional resection of the remnant colon, the AL rate (50%) 
increased compared with under 60 sec cases.  Under 60 sec cases, 
there were no AL cases.  60 sec may be a clear cut off point to judge 
whether AL will happen or not. 
　The one AL case is shown in Figure 3. In this case, the oral stump 
was gradually fluorescent time dependently and the FT was 71 
sec. Two days after operation, AL happened and the patient needed 
peritoneal lavage and drainage and ileostomy. Colon fiber showed the 
necrotic area of the anal stump clearly. After six months, the necrotic 
area improved and the ileostomy was closed.
　One suggestive case is shown in Figure 4. In this case, the oral
stump was gradually fluorescent time dependently and the blood
flow was clearly visualized, but it was late (80 sec) and over 60 sec. 
Additional resection of the delayed fluorescent area was performed, 
resulting in the FT improving from 80 to 50 sec and AL did not 
happen.
　And other useful usage of the HEMS is shown in Figure 5.  For 
example, in the case of colon cancer near the sigmoid-descending 
(SD) junction, sometimes it may be important problem whether the 
superior rectal artery (SRA) should be preserved or not. In this 
case, we evaluated blood flow with clamping of the SRA. Then the 
FT of the anal stump was 75 sec, delayed over 60 sec.  And partial 
resection of colon was performed with selective resection of S1 and 
S2 preserving SRA. HEMS clearly demonstrated the importance of 
preserving the SRA in cases of tumors near the SD junction.
　In Table 2, the difference of FT by resection point of vessels. 
There was no significant differences of FT between IMA resection 
and left colic artery (LCA) preserving group.And there was no 
significant difference in AL rate between the two groups.
The median was 46 sec. Over 60 sec cases, AL rate increased.

middle colic and marginal arteries (29,30). There are some reports 
that the marginal artery is adequate for preserving the viability of 
the remaining colon (31-33). However, some reports concluded that 
IMA ligation significantly reduces the blood flow of the proximal limb 
(34,35). And it is reported that there was no significant difference in 
the AL rate between the IMA ligation group and the LCA preserving 
group (36). Another report concluded that despite the decreased blood 
flow of the proximal colon after IMA ligation, the effect of SRA 
ligation concerning blood flow of the anastomotic region has been 
controversial but it might be obvious in atherosclerotic disease patients 
(37). In our study, as shown in Table 2, there was no significant 
difference in the FT and AL rate between the two groups. HEMS 
may be useful for solving this controversial problem and especially 
effective in patients with atherosclerotic disease.
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